Abstract This article assesses the importance of non-farm activities and identifies factors that influence farm households' participation in these activities in the Indian state of Jammu and Kashmir on the basis of a survey of 630 farm households in 2016-2017. The findings show that a majority of farm households are simultaneously engaged in non-farm activities, particularly in labour market and government services. Furthermore, the participation in non-farm activities is found to be positively influenced by education, family size, and dependency ratio, but negatively by farm size.
Introduction
The subsistence producers and small-wage farm labourers in the low-income countries account for twothirds of the global poor and food insecure populations (IFAD 2010; FAO et al. 2014) . These people often confront structural or transitory environmental and institutional shocks, and thus they even fall below the subsistence thresholds (Eakin 2005; Morton 2007; Tschakert 2007) . Agriculture alone cannot provide them an adequate livelihood; hence, there is a need to empower them to diversify their livelihoods. Livelihood diversification is defined as the process by which rural families construct a diverse portfolio of activities and social support capabilities in order to survive and to improve their standards of living (Ellis 1998) . More than 50% of the rural income in developing countries comes from non-farm sources (IFAD 2010) . In the context of various risks, diversification is primarily a risk management strategy, ex ante and ex post risks, and therefore households compromise to choose a portfolio of activities that provide them a stable livelihood (Ellis 2000) .
Several studies have reported that diversification towards non-farm activities is a safer choice, rather than solely relying on subsistence farming for livelihood. This enables the households to have better incomes, and thereby enhanced food security and also increased agricultural production owing to the smooth capital flow. The participation of rural households in non-farm activities could be due to either "push" factors (e.g., risk reduction, land constraints, response to a crisis) or "pull" factors (e.g., complementarities with existing income activities and thus higher profitability) (Barrett et al. 2001) , or both. Several factors like education, skills, social affiliation (caste and religion), asset ownership, household size, and access to credit influence a household's decision to participate and extent of participation in a particular non-farm activity (Reardon et al. 2007; Jatav 2010; Jatav & Sen 2013) . Hence, understanding the relationship between *Corresponding author: rakeshnanda22@gmail.com Research note participation in rural non-farm sector and well-being of households as well as the relationship between nonfarm sector expansion and macroeconomic indicators is important for devising feasible strategies for improving the livelihoods of poor farming communities. In this article, we make an attempt to understand (i) how the farm households in the state of Jammu and Kashmir (J&K) meet their daily basic needs, and (ii) what drives them to participate in nonfarm activities.
Data and method

Study area
Situated on the northernmost extremity of the country, Jammu and Kashmir lies between 32°17′ N and 36°58′ N latitudes and 73°26′ E and 80°30′ E longitudes. The total area of J&K is 2,22,236 km 2 , which constitutes 6.8% of the country's total geographical area. The state has considerable diversity in topography, agro-climatic conditions (subtropical, intermediate, temperate and cold arid), and socio-economic activities that speak volumes about its vast agricultural potential. Agriculture remains the mainstay of the state economy, with more than 65% of its population being dependent on it; agriculture contributes around 27% to the state's net domestic product.
The subtropical zone of the state is characterized by concentration of precipitation, hot spells of summer, relatively dry but pronounced winters, and preponderance of alluvial soils. It comprises Jammu, lower parts of Kathua, Udhampur, Poonch, and Rajouri districts. The mean height above sea level ranges from <300 m to ~1350 m.
The intermediate zone is subtropical-temperate transition zone that comprises mid and high altitude areas of the Peer Panjal trap. It encompasses all the areas of outer hills, including the districts of Doda, Poonch, parts of Rajouri, Udhampur, and Kathua. The elevation varies from 800 to 1500 masl (metres above sea level) in mid-altitudes and upto 4000 masl at higher altitudes. This zone is characterized by higher annual rainfall, relatively more wet and cold winters, and sodic soils. River Chenab and its tributaries constitute the major drainage base. The intermediate zone is the first to experience the south-west monsoon in summer and the north-west disturbance in winter. In summer, the zone receives more rainfall than the other zones.
The temperate zone essentially covers the valley of Kashmir, comprising Anantnag, Pulwama, Srinagar, Budgam, Baramulla, and Kupwara districts. This zone experiences wet and often severe winters with frost, snow and rain, and relatively dry and warm summer. Snowfall, an important form of precipitation, helps maintain adequate moisture during summers when rainfall is scanty. The plain valleys have an altitude of 1560 masl, which rises to 1950 masl in low-altitude to 2400-3000 masl in the upper belts, and 4200 masl in the snow-bound areas. The salient meteorological feature of the temperate zone is that it receives annual rainfall of around 680 mm, of which nearly 70% is received in winter and spring seasons (from December to May). The overall average temperature across months varies from 1.2 to 24.5°C. The cold arid zone mainly comprises of Ladakh in the Western Himalayas. It lies at the northernmost tip of Asian subcontinent between Karakoram and greater Himalayan ranges and is interwoven with nude and rugged mountains.
Data
A multi-stage random sampling technique was used for data collection. All those blocks falling within a single agro-climatic zone were identified for the purpose of sampling and all other blocks where two or more agro-climatic conditions persist were deleted. Accordingly, 15 blocks from subtropical, 21 from intermediate, 89 from temperate, and 18 from cold arid zones were retained, and then 6 blocks each from subtropical, intermediate, and temperate zones and 3 blocks from cold arid zone were selected using random sampling method without replacement. From each selected block, a list of villages was obtained from the block office. Then from each block, three villages were selected using simple random sampling without replacement. Thus, a total of 63 villages were selected. For each selected village, a list of farm families was prepared, and from each village about 10 households were selected using simple random sampling method without replacement. Thus, a total of 180 farm households each from the subtropical, temperate, and intermediate zones and 90 farm households from cold arid zone were selected for investigation. The information was collected in a pretested well-structured questionnaire.
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Empirical method
Logistic regression: Logistic regression deals with situations in which the dependent variable has only two possibilities; 0 and 1.
A binary logistic regression model was applied to identify factors influencing the participation in nonfarm activities. This can be expressed as follows:
Here, p is the probability of participation, b 0 is the intercept and x 1 to x k represent the independent variables.
The Nagelkerke's R 2 was used as measure of determination of variation caused by the predictor variables. For validation, the chi-square and HosmerLemeshow goodness-of-fit tests were used.
Results and discussion
On average, the age of the sampled household-heads was 50.13±14.04 years, majority of them were adults (56%), and most of them were males (table 1) . So far education is concerned, it was found that about onefourth of the household-heads had received education upto middle school while one-third were illiterate. On average, household-heads had schooling of 6.25 years. The average farming experience of the sample farm household-heads was 30.22 years. The average family size was the highest in cold arid zone (6.38) followed by the intermediate (6.12), temperate (6.07), and subtropical (5.76) zones. On the whole, the average family size was 6.04. The families were further classified as nuclear and joint families. In all the agroclimatic zones, both the nuclear and joint family Source: Authors' calculations systems were present but the nuclear system was predominant (58%).
The average landholding size was 0.95 ha in subtropical zone, followed by intermediate (0.76 ha), temperate (0.59ha), and cold arid (0.49ha) zones. The average landholdings are consistent with that reported in Agricultural Census 2010-11. Table 2 shows the proportion of households accessing credit from different sources. About one-fifth of the farm households had availed credit, of which 32% availed credit from commercial banks, and of these 44% availed through Kisan Credit Card (KCC). A small proportion of the households availed credit from the non-government organizations (NGOs) and neighbours. About one-fifth of the farm households had also sought credit from their relatives.
The number of different livestock species maintained by the farm households is shown in table 3. The average number of goats and sheep possessed by households was 6.58 and 6.03, respectively. Farm households also owned on average two cows and two buffaloes. They Overall, 7% farm households were exclusively dependent on agriculture, whereas 93% were simultaneously engaged in non-farm activities (table  4) . The sole dependence on agriculture was highest in the cold arid zone and lowest in the temperate zone. shows that more than 70% of the farm households are involved in nonfarm economic activities (Peshin et al. 2013; Bano et al. 2016; Peshin et al. 2018 From the selected explanatory variables, the coefficient of educational level was found positive and significant at 5% level. Each additional year of schooling increases participation in non-farm activities by almost 1%. This is because higher education improves skills that may act as a pull factor to diversify towards non-farm activities. The operational landholding had a negative impact on participation in non-farm activities. These results are in line with the studies of Apind et al. (2015) and Eshetu and Mekonnen (2016) who indicated that farm size had negative effect on non-farm works. It implies that the increase in operational landholding decreases the participation in non-farm activities.
The coefficient of family size was also found to be positive and significant at 1% level. This implies that larger the family size, greater the participation in nonfarm activities. This might be due to the fact that increase in family size with a limited farm size compels households to diversify into other income-generating activities. The farm machinery was found negatively impacting the participation in non-farm activities.
Conclusion
The present study was conducted to analyse participation of farm households in non-farm activities in Jammu and Kashmir state of India. The nonfarm activities were categorized into different types, namely, non-farm labour, government services, private job, business, skilled labour, daily wage labour, and paying guests and others. The results indicate that non-farm labour is the most common non-farm activity, while the government service is the second-most important activity. Education has significant influence on participation in nonfarm activities. Furthermore, the households with large family size are involved more in non-farm activities.
